%&lu’;ﬁ‘%"s&’
IR 9 092 (55908 9 pole (Sl yidgGy 4 puls
Y€+ ‘pjbb)w‘ij.\l?
Yooy YY

http://jwfst.gau.ac.ir
DOI: 10.22069/jwfst.2021.19010.1923

9 (Fagus orientalis Lipsky) il y i 93Zl soeus 5 5
SU b 4l 10 S ) sLaaiw 9 (Carpinus betulus L.) § yoo

TE9S 23 5 Olasas 3 L jsans < aa seaani 7 ilas s yae s
Ol L5l ol e lin 5 (535U ook o2y (an mbie 2dSCEs (S pske (55 Sgmidls’
Ol Dl (sl b b 5 5500l g she o815 ank sl 0dSC231s (IS 55 slanl
Ol O3l (ol ab mlin s (5355158 ke olKiils (b mubie odSKils (o IS 055wl N
Ol D3k e o 5 o805 2l pske 5 b i 0aSls (g5l 1o 055 Skeils’

VEC /TN G b B VN0 s

s
5 ki ol el JTesle cis CoaS O3l 5 Shos 53 age S M 035 10U8 5 4l
S wsen] oA Slaes g g ediSOlE oty bl Sl sl S aesy sl et ls s
S Salimd eon S b Gk ) rlaly Sl 48,5 15 g s 08 SB slaanl
DTS5 (3,158 0586 4 A plowil (oo oS 5 S b e 5 il S (slaes 5 53 S a5 slawasita

ol ol sdaline

o Gaee s B X A e Y LAl gl ) S g S 50 anlllas pl 3 il by, g 3lge
S i e b (S8 5 S0 00 S Y53 s paised 5 o355 A 53 5SS 0 L (A =5 a0 10 5 e
A S e 55 Glopls IS5 a4 o ol @ sedankad st 613 el L 45 S a5 (4 geianla VO Lo ams)
s gl Sl gliisl Aoy To=0) ot (B0 Jled) asls g OLSG il S cols by
Cgr) wgeiankd a Sl gl Gre mle £0-T0 Jla) Jleobe Ol s lols o35 5 (e \Yor . K0Ls)
Gos 5 YOXYO a5l s S5 I b 51 st s sl ot a3 S L 55 QLSS Lal 12 (g5l 3 0
5 eslizal b gylel (la el sas o5 .28 00 oy pn gaianked Lol g Slex s S e g5 e mle o)
Jeloise o ) eslial b cpmmes SPSS 20 Si53le 3 3 oSUls 6l Slwlie s ANOVA il ls 4

2y 50 PC-Ord V. 5.0 i35k 5 o s PCA | Lol sloadl o

oA 5 ee 035 3 Jﬂ oY Ois s (Ao LANVY) Lol 3l es g s uﬂ oY S ol olis zb laadl

OS5, 4 S Cams 9 (Ao s 0/1Y) JST S ol by ke VL g ails Gls pae Sosle (s s Y/0V)

mahdi.mirdar@gmail.com :4315s Jyene ©

YoV



YEve (V) ojlol (TA) dla Ko g g2 (5)9U8 g pole (sl idg sy 4 puid

oSl oS s ol QLS 1 lade p 5 A 5 o3 s pme ol glyls el Bl es s s S (YANVY)
L VG slie 5 esg Sls sme Osles Glls Rl 5 hae o3 55 S (Ao s 2/00) O35 28 5 (V) (pH)
S L5LA(=JS 59581 slaes S JS a5 s vS\JS L(CUAJ:A » f’i QYY) ainy 5 a3 ol Olis
3 d;@\dstﬁ&lﬁ»~/OY’)J5)J§¢w,,é;s;(ijzﬂj_sm_f&pﬁ‘\‘/d\)Gfaj;.aﬁ:x«\‘/i\/ )
ez s ple o Cod 1y pslie o 5 5 5 e3s b pme ol lls [Rl G ee enss 53 (G, L, S (=J§
£33 5 Jsl Slassms So) ooz Slaaasiin faame Jdoisa et tassy cpl 5o by DL adllaes 5
S s 350 g b p 5 i 45 US o a5 |y Gubsls deops VE/YY 5 6VY 5 5« PCA SJUT

Mb&d@@b&\)}ﬂb&‘)qub)ﬁﬂ}u..a)L?-)JMLgLAoJ)SJJ\)

e B Blers 5 Siee 3 WS S5 S Sl O Sl s p nl S IS) b 1 S 4
S S s IS K 5 (Soel (i 13 6 0580 S s Slapatls s 2 e S B sl
5 OlSe mip ol sl ) ssie AST a3 e s pes 855 spdm ol oy 5
5 oan SDllee 53 Kol oS S e 5 i 555 gl S 51 SKie laes 5 bl (s )
(IS las Slles cKLA a8 39 e dlelg ol by s e e 508 Jlad sl o B L;K.a- able gl

35S D13 Ca sl s ol (Sl i S 53l slaelKi 55 53 US IS 5 2 ke slags s eb

JIQYLéB(Q;M.i{)}{)eJJSsz Lffﬁdin}ad)ﬁﬂw.";wduaj’j

s S ol ;fK“" 6LAQL<J'LNU.3 3 e dodo
Ji;;,—db‘- BRIy Cﬂb}; @)JJUST 5l e 5 el 03N L;La\@;»()\:}); chl_?
Ol (YoY9) OLs 5 KL .(Y8) 5,108 o b N L I I R PP QRO F
LS mew) Sl Ol 53 ol &S s S i SV S5y ke s Sl o e
S EH) sty 5 S 05sas (Mo S S Sas e gaS b () s
AU Ky, K Glaess 5l &S el b3 i R (R WSlee s 2 oM ols
S e e S e (1Y) 3l S5 S il e M Glaes g S S
(L O35 5 Fombl (S Ol FpS Lulis) e Salse o Sage 51 S e gk S
(s sba ((ALS Edg g 50 ek dauls o S 3 I slge (53555 5 S iV CoeS 5 CoiS
AS ey Sl S5 s Sl 5 O3 S S xS () Ll K
FRCIN P SRR SR Nt Ik SRR KL Lies IS 50 K S Ll jole s
5V 0) Wil ails St Slsgr e SAS|, Slods sl IKs 5 s 4558 (A)
s oY cuas O U:MS{,.AJJ ol oYY a>555 dﬁfﬁ SlAda R Sl asie
olol s lSU xS OB Sy s s Lo Sb LS 5L St w1y ol 5l asis Ol
O0) ol 18 slge 3lalay 5 T 5l 50 4 2 S b s b S s il ke (OA)

S e o I Y iS5 e S Lok

VoA



Ol)Sed g (Sow 2,15 540 (s000

oj.ou) )bj::ﬁt; [ Sl u)/v:..,a S) c«:b}-
s slacles (YA das e )5 ibess
e S s (gdae slse a2 (4l \)J:.\..ajfb
Ao S sl S Dbz ol Ole s
Y .,\.'\AJL;G J&J b S ng@ﬂd ebjéj
S glress bcos Lol ey 5 Sl
Li Lfﬂ :\}a dbb )JM Qk}'-): "\“:'L’Lfd ol.<..f;.i‘5)
sdiSUS g aly Ol sy s YU 4 G
Kb Ol oS apm e b T slse 4
A3 035, @l e sl S Y SISt
Sl W cadSL ol 5 2580wt S e
5 Shsa (YE) Sl sdiSa a0l Dls g e
Sk (pH) [asly a5 wsls 0Las (Y2 YY) O
el 2 MEEE ol Jalse S S 03555
GU IPS W QL:.; w.;-v.ﬁ (\-\) Lld L5SL> LSLA¢JS
WY glls a8 gl ys 5 s Ldﬁ& S 6LA<=JS
(Y9)
Slress y eSOl s sl S f.:L:
O lep s S 2 sldslp sa, p asal
a‘fl.u "(\A) g:,..w‘ ol 423J§ )‘J‘g 4?-}3 J))A JJVS
53 Sl S a b las e e et le
slad S slgdy s &S J\J&a Cowsas O 340
gble sl S5 a0 ax g b oagbhn » ol p Cnle
A P8 gt il sie Sl e e

Y4

slacdled Sl a3 et Fee Ol 2
garld S Aibe oy S S S A
el ol S ol s 6l el
(ol S o5 Ko el et &S o S ASTies
Slogrge 5 aly) gl sl fol-
Al (oS5) S 5 (S oL
05 S5 455 & J,ubgpd oS slac s
Sbt sdiasOlis awseie b 5 Olgee 5 (Y4)
oS Dllad i e s el YL st
(V) 5 el Sk (9980 el L 50
G S I Y S S das e Oli Sl
ol Jule S (gdae 3l ge (gl gma 5 (T)) Cilis
OY) ol St s S diS Oliae 53 Sl oS
Ge S LS S (T SIS 5 g
SN laShs 5 St sS4 Ol
Lagl a4l Sy Solsgme s sl dnttf
5 S 058 S S L3S Ol e
o, S 0550 4 0 S Sad 5 S M
5 Sl (YY) 35l sy S pme 5w sSKee
S oy, Ll ol (T Kl
Sl St I slge 93555 3l (5 ke polis
A7) daen Sl B SO S oS
Olge 555 iags L3 (VoY) Os 5 Ol
S al; ps e85 gl 5 Ol S A S
S S o5 K S 5 SI3 pme 5 e Dl
S QH) Sly o 18 0l peres (08
OF) cal 83 s S e Slda
Sl Ol (il Voedgdome 53 &S5 5
OF) ol o, S
53 S LS Olge (VYY) OLKes 5 5555
el Bl e Qo Sohe n3lie Do i
) e slge 4t o 905 5 S o 1) S ey

33 S &S LS SO Lol e RS s



YEve (V) ojlol (TA) dla Ko g g2 (5)9U8 g pole (sl idg sy 4 puid

e b (B Ced 3 P s Al
T S Ol gd —OkdS Okl (SIS e
Ol (555 0 Coand 3 by ¥ (5 m (5,IUS
TP LS plr m b - e s Ol et 0l
Ol (g T3 3 5 (W ¥ (5 (5,1
ST S MK b = G Ol g -0
03 el s Sl Olllas (’L’-‘;‘ S (.JL.ul

O Jsds) Sl o 4 5 L

L:)J*d 9 U‘;b &KA} LSLA°>): BEl Sl L;’i.w.:)
j\&;)\ﬁofsusmrteglwg,;;w

ol oS odaline O

W sdg; 9 dlge
Sl Glaes g Ol 4 a5 U taallass ) g0 adhais
fawon S e S S S b e
Gl wile gyl L3 aallaes,ge bl
35 e 5 2o VYo . Sle gl )l b SIS Sm

(A AY) addllaes ;g0 bl SleMbI -\ Jgu
Table 1. Information of study areas (7, 8, 9).

O Ol - 56
Nav/ Gilan

Oy 5ke Sl —dear

Jamand/ Mazandaran

OeedS Ol L

Vatana/ Golestan

bl /aasin

Characteristics/Areas

Vsl sl 0 ¥ g e
District 3, watershed 7
S AT 1 G EAT N

48° 40" and 48° 48'
Sled YVO YU B ¥ve gy

37°36' and 37° 41'

-2.8°C

25.7°C

819 mm

‘&MNML& ) J:.J:
Ok  Jo5 255
Shale and sandstone, coal
argillite, siltstone

S s

Forest brown

Gt
Northeast

30- 60

450-2150

£0 o )les ol a3 T (5
District 3, watershed 45

S 0VYY G0y v
51°32"and 51° 30’
P[0 b MR A 0%

36°30' and 36° 27'

2.2°C

25.6°C

803.4 mm

Sl s s
St U ol jon

Sedimentary and calcareous
along with sandstone

S s

Forest brown

Gt
Northeast

31-80

1000- 2370

AL o5l sul o5 ¥ (6
District 2, watershed 84

B0 08° i 5o oo
54° 00" and 53° 55'
Had YO 61" 6 Y0 YA
36° 41' and 36° 38'

3°C

32.3°C

736 mm

3055 55 gk

OK;_},&W o

Metamorphic rocks of Gorgan

green schist

ol i (Sloggd 5 Ko (glosgd
Forest brown and washed brown

Jat b 2 s
Northeast to north

<60

530-1724

sl e 5 G esled
District, watershed

sl Jsb
Longitude
@BlAr 22
latitude
Loy J5la~
Min. temperature

Ly Sl

Max. temperature

UL L oSk
Mean annual rainfall

<l S Cy
Bedrock

Soil type
S ol a g
Dominant aspect

s

Dominant slope

Sl aals ol s
Altitude range




Ol)Sed g (Sow 2,15 540 (s000

o VW) Wl 5 S adlhe b Gyl
I sl 5 St glag ses JUED| 5 (5513 pd e
sl S s Sy ol Wil w
S J=S oKaws 1 eslial L5 JllS 23
(Kjeltec Auto 1030 Analyzer, Tecator)
Kot Gl s S JT S (1)
(PH) Sl oSO Sy sy 4 S 50,58 5o
Ko 3 b Sl sl iy ool S
S oy O ealial b s S iS5 e pH
e S le.a(ajs (V) s S eIl a s
M s dows 4 5 4 ,e 50 S (gl pa gl
(Y Y0 O 38 3 ket s 5 edd
oKislo3l 53 O 035365 S, el g et
YE Sde 4 Ol s :\Jf&:ju a5\ gles s
Wy o386y YV Yo AY) wd esls Sl 3 cela
Ay 4 5 olS2ola31 53 55 Caghen ¥ a3 51 50S)
Sheslaal by golulas S gladisas 31 Cons
Sl 53 e (VY A osly Jind e e Y S

OA) Lo (5,83l 5 S ol S ol asj5 Ve
Slllas 1 ol sls pize gb] ko g4 o
St kgl Gas g 4B S Do AL
Blod 3 Ul Uyl b g 3 i
N3 op s ol Kea s 03y b s
Sheslaial b Waesls O3 4 dLan oA v.eﬁ
DRes Gimed 5 D el =5 S5 S U5l
S0 0g Osesl Sl eslimal L bty sy
Sl Sl o s 525 e 23S S e
Sleslie 5 @5 bG bl LT 51 eslizad L
A plil SPSS 200 i3l 5 s Sl w8
Slllas I fol= glaesls oS sa s (<l

Sl LsLAA.:}u S R e.,\.:-<=l>u\ JAKJ..LLGJT

BB}

0 axdllas ol o3 i taball sla by, 5 suls paiges
Sl eag =V i hls (ab K ey oSS
Sl b los 55 Y (allst 5 me 035 =Y (alls
Gyon 5 5l el 035) 5p0m 5 3 e L
Spee ol pen 655 5 B 08 Sl b gleag —E
Spee 455 Codle b los g =0 (G ee — il 03 5)
A SO LU =5 me 035) A ol e WS 5
(G5 S ) Cad T s by 5l S
YO (B h 3 4gedankd YO) SIS e i, 4l
O 45 Wgedaskd YO 5 S e 3 4 gesaskd
A (W geianlsd VO Lo (SIS oS,
Copods Suls phiged ash cpl gs A s S
A S slab [ 4 ol & pelankss
wals Sz OLSG Bails 5 STV colee Len s
S (o TeT) i (B0 Jled)
Ol s gbls o35 5 (e VYo 80ke) Ls e
Sl gl (V) Cregole £0- bd) Jluole
53 0L Ll s ol B S @) Wselanls s
w S ks (sl glas JalS 5 & gadankad oo
NG PR W
55 odme S JT Y Sl gl S ge
Slad ol g:,..ej.i.,\._:. oy g (YA Jl) oLab\de
5 e mle YOXYO o ol ahews 4 JT Y
S s 4 S es Y 5 (T8) & saiaalad S 0
S Ol 5 Sk 3 (8) e Sl ) Ges
Ao WIAE gl b ol lalols ) & saankad Lol
Gl ods byliee KuSG by udls o (& sasanked
SIS Sare oY 65 YO 5 JT 4N &e0 YO)
(B s 5SS a5 anllaes; ge laes i
100 Tosame (G o8y b 5 S0

(AS Sls 4o o 5l Sdae J\;’-jdﬂ«iﬁl PN



YEve (V) ojlol (TA) dla Ko g g2 (5)9U8 g pole (sl idg sy 4 puid

odal Cwsas A S es 035 53 el (5 Se I
(Y Jsas) el

Chle 4 STy Llg e ety 5y 03565
sl S YL gy s Sdee LJ Sole
S @M sole @ Skn g fes Gln 10
Wb S Sl g S R w55 o
Oy Sb 55 ks 515 bl oon ks OFD)
Llg o glle jole 5l o8 glaas o 5 LS
Lale)y 5o M Gl b siostks 5 2 Ll s
2lds 035 ol pemes (YO L) Ll al 3
R0 bain nn gl edd (Sl
A s 4 Bl palls B e gl
2 S Ty O3 4 S s O3
(o) il andllass 50 Slaos s plo b anslis
Fols CES5L 5 aps S A o &S
okd Ol |3 058 0 St b Y & plde
Qiofd & S e ilie (pSeS Sl
35 e o ine 5l S Olpe Sl 5 S Y
Sl O Ll S b g pelols
S Ol 4 Ll gl eag JT Y s aasiie
Slyey S Jase Qv)ajﬁlﬁmj)m)'\
B e N e
(Y Jsde) ol ot (o Se 30l alls

"y

S by gl Seee 8k e
N P TS KUg%: NP JOR PR
Lol laaddpe Lopn o 5l canlaes ) o
e3lizal PC-Ord V. 5. 0 33l 5 ks & PCA

A

Cou g
i) 2o 35S Bk el oo iada) ) 0086
5 O s 5 ke s 3l OlES Sl pme sl
O UK ol sl (6, 8ol el e o3 g
ke aY A ol Ol i st zb
035585 HMe St Siee Ol 5 s S
Sldde o 508 el Bl e Wlie js 5 ads) 55
N Closls ol s w |y adny o355
Ol (Y1 +9) 0LKen 5 golaaadn axdlas 55 ()
Bl JSVS Wy oy o plie ghl Sy S S
Sl L €00) wile ol slakow
S s (S o sgdme |y o9 S CIlab g
Ay s ade) no Soke Mg Zel LG s
3 Jol b balie oS (M) 3550 ¢ S sl
5 oA L glress ot s e ol
(PH) 281y adlae ool 53 A2l Ll | e

ﬂbuﬁ U{JJYL: 9 sl QL:.; )b&&d Q)w S



Ol)Sed g (Sow 2,15 540 (s000

aslans ;g0 slaes g 5o S J] Y slaaasein Glas olzdl £) 5 Kle —Y Jyu

Table 2. Mean (+ standard error) of organic layer and soil characteristics in the studied stands.
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ANOVA analysis of Canopy compositions of beech and hornbeam trees
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Is 2 _ _
S F value . Pure Hornbeam Beech and Beech Pure beech
Sig. ornbeam Beech hornbeam Hornbeam
. ) , () S ,2N -
0.000 3496  242042.64¢ 2971 1.85° 37.33£1.33°  40.09+0.82°  49.73%1.57° Y S
Litter C (%)

(1) S i O3 28
Litter N (%)

0.000" 25.71 257£029*  220+0.12° 1.73£0.16°  1.15£0.05° 0.64+0.04 ¢

- . . . b . S, SYON
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Soil organic C (%)
- ) ) i i (L) St 03 20
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Soil total N (%)
o b b b . . Sl CN
0.000 2737 8.04%0.92 8.64 + 0.81 11.5440.64° 23.62+2.48° 28.1742.83 ¢
Soil C/N ratio
ok . . 6L> ( H) sy
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oil p

1.0 Cl:ﬂﬂ 03 Suls s A Ck“ 03 Suls s . CAEL o Hls sme BV ediasOLES Casy s 5 Y Calis Lo >
Different Latin letters in each row indicate a significant difference; ** Significance at 1% level; * Significance at 5% level

— —

[T

o o
" ’
o]

jav]

co

(e}

HC™
HC
H o

(=)
o
"

o =
o o
L 1

Fine root biomass (g m?)
(o 7o 2 ¢ 5) 4y ) 0355 S)

o

V.alb'-)'}u u':")--}/"" J.}QJJU-:") ).}M-v&‘) U-GJBV;[)
Pure hombeam Hombeam-Beech Beechandhombeam Beech-Hombeam Pure beech
The studied stands/aalas 5 o gle 535

S s My gl GhesS 5 5o adu; ) 0355 aatide (las olidl ) Klbe -\ JSS
Figure 1. Mean (+ standard error) of fine-root biomass in different beech and hornbeam canopy compositions.
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Abstract

Background and Objectives: Forest stands have an important role in the ecosystem function,
quantity and quality of produced organic matter, nutrients and finally soil biological
characteristics. In pure and mixed stands, effects of deciduous tree species on soil processes
have been received less attention. Therefore, this study aimed to investigate the variability of
some soil biological characteristics in beech and hornbeam forest stands with a certain
composition ratio, which has not been reported so far.

Materials and Methods: In this study, 5 combinations of forest stands (1. pure beech, 2. pure
hornbeam, 3. beech and hornbeam, 4. beech-hornbeam, 5. hornbeam-beech) were considered by
5 sample plots replications in each stand in 3 parts (east, center and west) of Hyrcanian region
(total of samples were 75). Sampling as a selected sample plots are considered circle form (1000
m?) in the center of each stands, with same conditions for aspect (northeast), slope (30-60%),
altitude (average 1200 m) and the stands with middle-aged trees (diameter 40-60 cm) for each
sample (for establishment the same conditions). Sampling of organic layers and mineral soil was
performed using a 25 x 25 ¢m area in the depth of 0-10 cm in the center of each sample plot and
in four main directions. Statistical analyses were performed using ANOVA (analysis of
variance) and Duncan multiple comparisons in SPSS 20 software, also using principal
component analysis or PCA by PC-Ord V. 5. 0 software.

Results: The results showed that the organic layer carbon in pure beech (49.73%) and organic
layer nitrogen in pure hornbeam (2.57%) stands had significant difference and had the highest
measured value. Soil organic carbon (5.17%) and C/N (28.17%) had significant difference in
pure beech and showed the highest measured amount, while soil pH (7.10) and N (0.50%) had
significant difference and showed the highest values in pure hornbeam stands. Fine root biomass
(93.36 g m™), density and biomass of total earthworm ecological groups (respectively 2.47 n m™
and 32.08 mg m™) and microbial respiration (0.53 mg CO, g day™") were significantly different
in pure hornbeam stands and showed the highest values compared to other studied stands. In this
study, the analysis of all studied characteristics on the first and second axes of PCA analysis
justifies 47.62 and 14.22 percent of variance, respectively, which shows the highest soil
biological activity in pure hornbeam and hornbeam-dominated stands compared to pure beech
and beech-dominated stands.
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Conclusion: In general, the results of this study indicated that the composition of hornbeam tree
species in beech stands caused significant differences in the improvement of soil biological
indicators, so it was verified for mixing regulation and afforestation on the presence of
hornbeam species in pure beech stands. The findings of this study can be used to prioritize the
selection of stands consisting of beech and hornbeam tree species to regulate mixture in
breeding operations and rehabilitating degraded areas in north of Iran. Therefore, it is suggested
that during marking operations, management planning and afforestation in the habitats of these
two species, maintaining their mixture should be a priority.

Keywords: Microbial respiration, Broad-leaved forest, Fine-root biomass, Earthworm,
Organic layer
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